Expression and functional activity of the ABC-transporter proteins P-glycoprotein and multidrug-resistance protein 1 in human brain tumor cells and astrocytes.
The poor prognosis of glioma patients is partly based on the minor success obtained from chemotherapeutic treatments. Resistance mechanisms at the tumor cell level may be, in addition to the blood-brain barrier, involved in the intrinsic chemo-insensitivity of brain tumors. We investigated the expression of the drug-transporter proteins P-glycoprotein (P-gp) and multidrug-resistance protein 1 (MRP1) in cell lines (N = 24) and primary cell cultures (N = 36) from neuroectodermal tumors, as well as in brain tumor extracts (N = 18) and normal human astrocytes (N = 1). We found that a considerable expression of P-gp was relatively rare in glioma cells, in contrast to MRP1, which was constitutively overexpressed in cells derived from astrocytomas as well as glioblastomas. Also, normal astrocytes cultured in vitro expressed high amounts of MRPI but no detectable P-gp. Meningioma cells frequently co-expressed P-gp and MRP1, while, most of the neuroblastoma cell lines express higher P-gp but lower MRP1 levels as compared to the other tumor types. Both, a drug-exporting and a chemoprotective function of P-gp as well as MRP1 could be demonstrated in selected tumor cells by a significant upregulation of cellular 3H-daunomycin accumulation and daunomycin cytotoxicity via administration of transporter antagonists. Summing up, our data suggest that P-gp contributes to cellular resistance merely in a small subgroup of gliomas, but frequently in neuroblastomas and meningiomas. In contrast, MRP1 is demonstrated to play a constitutive role in the intrinsic chemoresistance of gliomas and their normal cell counterpart.